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One specimen was completely normal; it is evident that in this case the tumour was nonfunctional. The other five all contained an increased amount of both homovanillic acid and 3-methoxytyramine as well as large amounts of normetanephrine and V.M.A.
The homo vanillic acid and 3-methoxytyramine are metabolites of dopamine, which is secreted by the tumour.
A patient with a malignant phaechromocytoma also excreted a large amount of these compounds. In contrast, twenty-nine patients with benign phaeochromocytomata excreted normal amounts of these dopamine metabolites.
The presence of increased amounts of dopamine metabolites in the urine may be diagnostic of a malignant tumour of sympathetic tissue.
Reference Robinson, R. and Smith, P. (1960) , Nature, 186,  240.
SCOlTISH AND NORTHERN IRELAND REGION
A Patient with Severe Metabolic Alkalosis J. W. CHAMBERS STOBHILL GENERAL HOSPITAL, GLASGOW, N.l
The woman described was the most severely ill patient with metabolic alkalosis treated in the Glasgow Northern Hospitals Group with the co-operation of the clinical biochemist in the past thirteen years. She was fifty years of age and had had chronic peptic ulcer symptoms for many years.
Prolonged self-medication with a proprietary antacid powder containing about 50%of sodium bicarbonate had been carried out until admission. For about a week, before admission to hospital, severe vomiting had progressed until the patient was found comatose, with twitching of face and limbs. Carpal spasm was readily elicited. She was grossly dehydrated and B.P. was 100/60. Serum biochemistry findings were: urea 216 mg./lOO ml.; Cl 54 mequiv.jl.; alkali reserve 61 m-equiv./l.; K 2·5 mequiv.jl.; Ca 5·1 m-equiv.jl.; protein 8·4 g./ 100 ml. Intravenous treatment with 4'5 litres of 5 % glucose, of which 3·51. were glucose in normal saline, was given in about 18 hours ; 6G. KCl were added to the programme (1G. per 500 ml.) when diuresis began about 6 hours from start of treatment. Next morning, patient was conscious, and the tetany had gone. Pulse rate was 84 per minute and B.P. 140/75. Serum analysis showed: urea 128 mg./IOO ml.; Cl 67 m-equiv.jl.;
alkali reserve 51 m-equiv.jl.: K 2·4 m-equiv.jl.; protein 6·1 g./lOO ml. Intravenous treatment was continued, with 8G. of KCl in the 2·51. input, but only 500 ml. with glucose in normal saline was given because of the development of a chest infection which required antibiotic therapy.
By the fifth day from admission, the patient's clinical state was very satisfactory and serum analysis values were: urea 43 mg./lOO ml.; Cl 101 m-equiv.jl.: alkali reserve 29 m-equiv.jl.; K 4·6 m-equiv.rl.: protein 5·6 g./IOO ml. The total volume of fluid infused intravenously in five days amounted to 5·01. of 5 %glucose plus 4·01. of 5 %glucose in normal saline with 22G. of KCI. Further 17G. KCI were given orally from the fourth day to the ninth day; the daily dose was decreased from 6G. to 3G. and was administered as 0·5G. gelatin capsules. On the tenth day the patient was apparently convalescent, on a bland diet with small K supplements, when she suddenly collapsed and died of an acute perforation.
Brief reference was also made to another severe depletion case with alkalosis; the fluid and electrolyte therapy for this patient was described in detail. This patient, an arteriosclerotic male, sixty-four years old, with neglected pyloric stenosis, was admitted almost moribund. His serum analysis then was: urea 108 mg./IOO mI.;
Cl 55 m-equiv.jl.; alkali reserve 64 m-equiv.jl.; K 3'7 m-equiv.jl.; protein 7·2 g./IOO ml. Intravenous treatment for eight days supplied 12·0 1. of 5 % glucose in normal saline plus 10·51. of 5 %glucose; and a total of41G. KCI. After four days of this treatment he had serum values: urea 39 mg./lDO ml.; Cl105 rn-equiv.rl.; alkali reserve 27 m-equiv.jl.; K 4·4 m-equiv.rl., and a successful gastroenterostomy was then performed. He was well one-and-a-half years later.
These two cases were treated five and six years ago respectively-without ammonium chloride, and before Astrup pH apparatus was available. The speaker emphasized the need for planned and adequate replacement of sodium chloride and potassium in treating such patients. For control of potassium replacement, daily serum K estimations are necessary, and detailed attention must be given to the well-spaced distribution of the potassium chloride in each 500 ml. of the intravenous schedule; adjustments of dosage are made according to the serum K level and the amount of the diuresis.
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Now that the ultra-micro-Astrup techniques are available, a more rapid correction might be safely achieved, using ammonium chloride in addition to the above adequate therapy.
Reference Astrup, P. (1961) , Clinical Chemistry, Vol. 7,1.
Parenteral Hydrogen Ion Therapy in Metabolic Alkalosis

G. W. McNICOL
ROYAL INFIRMARY, GLASGOW
The rational treatment of acute metabolic alkalosis resulting from the loss of hydrogen ions from the upper gastro-intestinal tract was discussed. Application of the micro Astrup technique to measurements of acid base status in such cases shows how poorly equipped the body is to deal with metabolic alkalosis. Pulmonary compensation, by retention of CO 2 , was never found sufficient to restore the blood pH to normal. The pH of urines from grossly alkalotic patients was not found to exceed that of the blood. This shows that the kidney has no method for the manufacture and secretion of base, analagous to its secretion of hydrogen ions in a metabolic acidosis. From this it follows that there is no specific renal mechanism for the correction of a metabolic alkalosis. The poverty of these reactions makes correction of the condition by administration of hydrogen ions both essential and logical.
The intravenous solutions used have been ammonium chloride and hydrochloric acid. The concentrations given were IDO m.equiv.zl, and 50 m.equiv.jl, respectively at rates not exceeding I litre of fluid in 2 hours. Ammonium chloride has not been used in the presence of liver damage and hydrochloric acid has been given only via an indwelling cannula, where there was no danger of the acid leaking into the surrounding tissues. Under these conditions there has been no evidence of toxic effects.
Case I. This shows the treatment with intravenous ammonium chloride of the acid base upset following severe pyloric stenosis. The figures on admission show the inadequacy of the respiratory compensation and the inability of the kidney to secrete a urine more alkaline than the blood. Correction of the acid base status within forty-eight hours was parallelled by the dramatic improvement in the patient's clinical state. Surgical treatment and the post operative course were uneventful, (Table I) . 
· .
· . · . · . · .
7·6DO
6·360 NH 4Cl given (m.equiv.)
· .
· . · . · . 450 m.equiv./24 hr.
Case II. Intravenous hydrochloric acid was administered in this patient via a superior vena caval drip to correct the metabolic alkalosis which followed continuous gastric aspiration necessitated by a traumatic ileus. No evidence of acid haematin was detected in the blood.
